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Coneprxanue

IlosicHuTeIbHAS 3aITMCKA.

TumnoBbie KOHTPOJLHBIC 33JJaHUS WJIM HHBIC MaTepUaIbl IJIs1 OIEHKH 3HAaHWM, YMEHH, HABBIKOB W (MJIH)
OTIBITA JESATEIHLHOCTH, XapaKTEPU3YIOIMIUX YPOBEHb C(HOPMUPOBAHHOCTH KOMITCTCHITHH.

Metoanyeckre MaTepHaibl, ONPEACSIONNe TPOLUEAYPY U KPUTEPHH OLIEHUBAaHUA COPMHUPOBAHHOCTH
KOMHCTCHI_[I/II;'I HpI/I HpOBeIIeHI/II/I HpOMe)I(YTOqHOﬁ arTeCTalnuu.



1. llogcHuuTeAbLHAA 3aMUCKA

[lenp mpoMEXYyTOYHOM aTTeCcTalMi — OLICHWBAHUE NMPOMEXKYTOUYHBIX M OKOHYATENIbHBIX pPEe3yIbTaTOB

06y‘-I€HI/ISI o  JUCHUIIINHEC, OGGCHG‘-II/IBaIOH_[I/IX JOCTHIXXCHHC

00pa3oBaTeNbHOM MPOrpaMMBI.

®DopMbI TPOMEKYTOUHOM aTTecTaruu: 3a4éT, 4 cemecTp

IUJIAHUPYEMBIX  PE3YJIbTATOB  OCBOEHUS

Hepeqeﬂb KOMHeTeHHHﬁ, q)opanyeMbe B Iponecce 0OCBOCHUSA TUCHUIIINHBI

KOII 1 HAUMCHOBAHHUEC KOMIICTCHIINH

Kon MHAWKATOpa JOCTHXKCHUA KOMICTCHINN

OIIK-5: CriocobeH ncrosp30BaTh COBPEMEHHbIE HH(POPMAaI[OHHBIE
TEXHOJIOTUH U NIPOTPAMMHBIE CPEJICTBA IPH PELICHUH

npo¢)eCCHOHATIBHBIX 3a7ay.

OIIK-5.2: Mcronb3yeT MeTo bl HCKYCCTBEHHOTO
MHTEJUIeKTa (MallMHHOTO 00y4YeHUs ) ¥ aHaIn3a OOJIbIINX
JIAHHBIX JJIs PELICHHs IPUKIIAJHBIX 33124

Pe3yabTaThl 00yuyeHUs 0 JMCUMILINHE,
COOTHECEHHbIE C IVIAHUPYEMbIMHU pPe3yJIbTATAMHU 0CBOEHHS 00pPa30BaTeIbHOI MPOrpaMMBbl

KOIL N HAUMCHOBAHUE UHAUKATOPA
JOCTHXXCHUA KOMIICTCHIIMN

Pe3ynbTaThl 00y4eHUs 10 TUCIUITIMHE

O11eHOYHEIE
MaTepPHAaJIbI

OIIK-5.2: Hcnonszyer METOIBI
HCKYCCTBEHHOTO HWHTEUIEKTa (MAIIHHHOTO
00yueHHs) U aHaNKu3a OOJBIIUX AAHHBIX IS
peIICHHs TPUKIIAIHBIX 3129

OOyJaronIuiics 3HAeT:

OCHOBHBIE METOIbI MAIIMHHOTO 00YUYCHHS; KIaCCHU(DUKALIHIO
3aJa4 MalIuHHOI'O O6y‘leHI/Iﬂ; MCTpUKH KadyeCTBa MOJICJIU;
¢yHkuuu u Mmeronsl Oubnmoreku Pandas: query, tail,
sample, head; MeTonbl QuIbTpalMy U arperanuy AaHHbIX;
OPH3HAKH MEPEOOYICHHOCTH MOJIEIH; METObI OHOIHOTEK
sklearn, seaborn, matplotlib 1 numpy.

Bonpocst (Nel -
Ne20)

OO6yuaronuiics ymeer:

arperupoBaTh JaHHbIC CpeAcTBamMu Python; BBIMONHATH
¢unpTpanuio AaHHBIX cpencrBamu Python; HactpauBath
BeC HEWUpOHHA, BBIOMpaTh THI KiaccudukaTopa B
3aBUCHMOCTH OT MOCTaBJICHHOH 3a1aul; BHU3yalH3HPOBATh
aHHBIE  cpeacTBaMu  OmOmmorek  pandas, seaborn,
matplotlib;

BBITIOJHATH MHOTOKJIACCOBYIO KIACCH(DUKAIMIO METOJaMU
oubmuorexu sklearn;

CTPOWTH JICPEBBSl PEIICHUH ¥ BBIIOIHATE [0 HUM
npeJcKa3aHue.

3anaHus (Ne21 -
Ne25)

OOyuarouniicst BjIajeeT:

HaBbikaMu nocTpoeHus AepeBa pelleHUi;

peanuszaiuu arroputMa ciaydaitoro sieca (Random forest);
HaIluCaHUsl HEUPOHHBIX CETEil;

00ydeHus MoIeTH.

Baganns (Ne  26-
Ne30)

[IpomexyTouHast arTecTarus (3a4eT) MPOBOJAUTCS B OJTHON U3 CIAEAYIOMHUX HOpM:

1) coGecenoBanue;

2) Beimonnenue 3ananui B OUOC [Ipusl YIIC.




2. TunoBblel KOHTPOJIbHbIE 32JaHUS UJIH MHbIEe MATEPHAJIbI VIS OLleHKH 3HAHMII, yMeHHUI1, HABLIKOB
U (MJIM) OTBITA IeATEJTbHOCTH, XapaKTePU3YyIIUX YPOBeHb CPOPMHUPOBAHHOCTH KOMIIETEH NI

2.1. TunoBble BONPOCHI (TECTOBBIE 3aJaHUsI) [1JIsl OLIEHKH 3HAHMEBOr0 00pa30BaTeIbHOI0 pe3yJibTaTa

[TpoBepsiembIii 00pa3oBaTEIbHBIN pPe3yJIbTaT:

KOL[ 1 HAaMMCHOBAaHUEC WHAUKATOpA

O0pazoBartesbHbIA pe3yIbTaT
JIOCTH>KEHUS] KOMIETEHINH

OIIK-5.2: Hcmomp3yer Meronsl | OOydarommiics 3HAeT:

HCKYCCTBEHHOTO MHTEJVIEKTA | OCHOBHBIE METOJbl MAUIMHHOTO OOYYeHHS; KiIAacCH(UKALMUIO 33a]ad MAIIMHHOTO OOYy4YCeHHS;
(MamuHHOTO OOY4YeHMs) U aHAIN3a | METPUKM KadecTBa Mojeld; QYHKIMU W MeToabl Oubnuorexu Pandas: query, tail, sample,
OonbmMX JaHHBIX I pemleHus | head; mMeTomsl (DWUIBTpAlMK M arperanyu JAHHBIX; MPU3HAKA TE€PEOOYyYEHHOCTH MOIENH;
MIPUKJIAIHBIX 3a]1a4 MeTo b1 OubnoTek sklearn, seaborn, matplotlib u numpy.

3ananue 1
MainuHHOe 00y4eHue —
a) CcrenuanM3upOBaHHOE MPOrPaMMHOE pelieHHe (MM HAbOp pEIICHHI), KOTOpOe BKIYAeT B ce0s BCe MHCTPYMEHTHI IS
W3BJICYEHUSI 3aKOHOMEPHOCTE! U3 CHIPBIX JTaHHBIX
b) ara rpynmupoBka 06vekToB (HabmroneHuit, coOObITHIT) HA OCHOBEAHHBIX, OMHUCHIBAIOIINX CBOHCTBA 0OBEKTOB
C) Habop JaHHBIX, KaXKIas 3aIliCh KOTOPOTO MPEACTABISET CO00M yUeOHbIH MpuMep, COoIep KaIluii 3aJaHHbIH BXOIHOM HAbOp
JaHHBIX, 1 COOTBETCTBYIOLIMI €My NMPABHJIGHBIA BHIXOIHON pe3ylbTaT
d) monpasnmencHUE HUCKYCCTBEHHOTO MHTEIUICKTA HM3YYarolIMil METOIB! IOCTPOCHHS aJrOPHTMOB, CIIOCOOHBIX 00y4aThCsl Ha
JaHHBIX

3aganue 2
Cpenu mpetoKEeHHBIX 331a4 MAITHHHOTO O0YUCHHUS YKKUTE 337241 PErPECCHU
a) Ilowck HEeraTUBHBIX OT3BIBOB HA (DUIIBM Ha caiiTe KHHOKOMIAHHH
b) Axroputm dbunbTpanmu criama
c) Ilpezackasanue cpoka OKyMmaeMOCTH IIPOCKTA
d) IlpexackazaHue peIHOYHONH CTOUMOCTH KBApTHPHI
e) Tlowck MONIEHHHYECKNX TPaH3aKIHiA

3ananue 3
K 6ubmmotekam aHamm3a maHHbIX B Python oTHOCATCS ...
a) Tkinter
b) Pandas
c) NumPy
d) Matplotlib
3aganue 4

Kakwue u3 nepeunciieHHbIX KOMaH]] BepHYT faHHbIe 11 Poccun u 3umbabBe?
a) res.query(‘country == ["Russia","Zimbabwe"]")
b) res.query(‘country == "Russia" | "Zimbabwe"")
c) res.query(‘country == "Russia" | country == "Zimbabwe"")
d) res.query(‘country == "Russia" & country == "Zimbabwe"")
e) res[res.country == "Russia" | res.country == "Zimbabwe"]
f)  res[(res.country == "Russia") | (res.country == "Zimbabwe")]

3ananue 5
OTMeThTE BEpHBIC YTBEPIKACHNUS 00 anropuTMe ciaydaiHoro seca - Random Forest
a) MUroroBbIM MpejcKa3aHUEM MOJICTH SIBJISETCS MPEeACKa3aHue CIydaifHOTO JaepeBa
b) TMapamerps! s kaxa0ro aepesa (riryOHHA, MUHUMAIBHOE YHUCIIO 00PA3IOB B JIMCTE U T.JI.) BEIOMPAIOTCS CIIy4aiiHO
c) Kaxnaoe nepeBo B jiecy HoyydaeT Cay4aiHbli MOAHAO0p JaHHBIX
d) Yucno nepeBbeB B JieCy BHIOUpPAETCS CiTydaitHbIM 00pa3om
e) IlpenckazaHue MojeNH - YCpEAHEHHBIE TIPEJICKAa3aHus 1EPEBbER

3ananue 6
Kaxoi anI/I6YT OTBC€YACT 3a MUHUMAJIbHOC YHUCIIO 06pa3u03 B JIcTE?
a) min_samples_leaf

! TpuBoasTcs TUMOBBIE BONPOCH W 3amaHus. OUEHOUYHBIE CPEACTBA, NPEAHA3HAYEHHBIE IJI NPOBENEHUS ATTECTAIIMOHHOIO
MEPONPUATHS, XpaHATCA HA Kadeape B JOCTATOYHOM JUIS MPOBEACHUS OLICHOYHBIX MPOIEIYp KOJIUYEeCTBE BapHaHTOB. OICHOYHBIC
cpencTBa MOMJIEKAT aKTyaIH3alMk ¢ YYeTOM DPa3BUTHS HayKH, 0Opa3oBaHUS, KYyJbTYpPbl, SKOHOMHKH, TEXHUKU, TEXHOJOTHH W
conuanbHOM cheprl. OTBETCTBEHHOCTH 32 HEPACTIPOCTPAHCHHE COICPIKAHUS OTICHOYHBIX CPEACTB CPEIH 00YJAIOIIUXCS YHUBEPCUTETA
HECYT 3aBenyrouuii kadeapoil n mpenoaaBarens — pa3padOTINK OIIEHOYHBIX CPEJICTB.




b) max_depth
c) min_samples_split
d) min_impurity_decrease
3amanue 7
Kakoii aTpuOyT oTBedaeT 32 MUHIMAJIbHOE YHCIIO 00pa3IoB B y3JIe I pa3IeieHus?
a) min_samples_leaf
b) max_depth
c) min_samples_split
d) min_impurity_decrease
3ananue 8
OTMeTbTEe BEpHBIE YTBEP)KICHUS O BIMSHUM TapaMeTPOB PEIIAIOLIETO IEPEBbs Ha epeo0ydeHre
a) UYewm meHsblne 3HayeHue min_samples_split, TeM MeHbIlIe TCHACHIHUS K MTEPEO0yUCHHIO
b) Uewm meHnbuie 3HaueHHe min_samples_leaf, Tem MeHbIIIe TEHACHIUS K IEPEOOYUCHHUIO
€) UYewm MeHble ryOUHA JepeBa, TEM MEHbIIE TCHACHIHS K Mepeo0yICHHIO
d) TuyOuHa mepeBa HUKaK HE BIHSIET Ha €TO IEPeOOyIeHHOCTD
e) UYewm MeHsbIe 3HaYCHNE MapameTpa max_leaf nodes, TeM MeHbIIE TCHACHIHUS K TIEPEOOYUCHHIO
3amanne 9
Kakoii xmaccudukarop He0OX0IIMO HCIIOIB30BATH AN MPEICKa3aHusd pa3Mepa 0J00pEeHHOTO KpeanTa 110 3aJaHHBIM ImapaMeTpam?
a) DecisionTreeRegressor
b) DecisionTreeClassifier
c) Moxer 6biTh ucmosb3oBad u DecisionTreeClassifier, u DecisionTreeRegressor
3ananue 10
OTMeThTE BepHBIC YTBEPKACHHUS O IEPEBbAX PEIICHUH.
@) uYeM MEHbIIIe CBOWCTBO gini, TeM OJHOPOIHEES IPHMEPHI B JIUCTE
b) cBoiicTBO gini onpeneseTcs TOIBKO IS IUCTHEB, HO HE VIS Y3JI0B
C) CBOWCTBO samples yka3pIBaeT Ha KOJMYECTBO IPHUMEPOB B y3JIe
d) mapameTp gini, BO BceX JIMCTBAX IODKEH UMETh OIMHAKOBBIC 3HAUCHHUS
Banganue 11
OTMeThTe BepHBIC YTBEPXKACHHUS O CIydaiiHOM Jece
a) deMm OOIbBIIE IEPEBLEB B JIECY, TEM JIyUIe KA4eCTBO MPEICKa3aHUs
b) Bpems HacTpoiiKH M PabOTHI CIYYAWHOTO Jieca YBEIMIUBACTCS MPOTMOPIIMOHATBEHO KOJIHYECTBY JIEBEPEB B JIECy.
C) cCaydaiHbIi Jlec IPUMEHUM JUTS PELICHHs 38189 PErpecCu

d)

CITy4aiHBI{ JIeC TPUMEHHUM JUTsL PElIeHHs 33/1a4 KitacCu(UKauu

Banganue 12
OTMEThTE BEpHBIC YTBEPIKICHHS

a) RandomizedSearchCV Haxomut sydinyto KOMOMHAIIMIO TAPAMETPOB VIS IepeBa PelIeHH
b) RandomizedSearchCV paboraer 6sicTpee, uem GridSearchCV
c) GridSearchCV Haxoaut Jiy4nryro KOMOWHALHMIO TApaMETPOB UL AepeBa, U3 TeX 3HAYSHHH MapaMeTpoB, YTO ObUTH HepeaaHbl
d) RandomizedSearchCV naer 6osee TouHoe npejckasanue, yeM GridSearchCV
3aganue 13

BeiGepute U3 crniMcka 3anaum KiaccuduKkaruu:

a) pasmenuTh 10 GoTorpaduu KUBOTHEIX HA KOIIEK U COOAK

b) mpeackazath CTOMMOCTH KBAPTHPHI 110 38 JAHHBIM MapaMeTpaM

C) pa3aenuTh rpulbl HA ChEIOOHBIE U STOBHUTHIE

d) crpynmupoBath TEKCTHI MO UX IMOIMOHAIBHON OKpPacKe
3ananue 14

OTMeTbTE BEpPHBIE YTBEPIKICHUS

a) B kavecTBe mepeMeHHbBIX Ui 00y4YeHHs iepeBa MOTYT ObITh MCIIOJIBb30BAaHbI KaK KOJIMYECTBCHHbIC, TAK U KaTErOpHaJbHbIC
MIPU3HAKA
b) JlepeBbs periennit MOTYT pemnraTs 3a1a4qy KIacCu(UKAIMU C TIPOU3BOIBHBIM YHUCIOM KITACCOB
€) UYewm meHslne 3HaYeHre min_samples_leaf Tem TouHee OyayT nMpeacKa3aHuUs Ha TPEHUPOBOYHOM BEIOOPKE
d) UYewm meHsine 3HaueHe min_samples_leaf Tem TouHee OyayT MpeacKa3aHUs HA TECTOBOM BRIOOPKE
3aganue 15

O0yuaromas BeiOopka (X _text, y test) aTo —

a) BriOopka, Mo KOTOPOH HACTPAMBAKOTCS ONTUMABHBIC TApAMETPBI IepeBa

b) Bribopka, M0 KOTOPOil OLICHUBAETCS KAYECTBO TOJIYYEHHOTO IepeBa pelieHuit

c) Beibopka, M0 KOTOPOIt OCYIIECTBIIAETCS BHIOOP HAMITYYIIESH MOJIEN U3 MHOXKECTBA MOZEIEH
d) MHOXeCTBO LeJeBbIX 3HAYCHHUH JUIsl TAHHOTO Habopa JaHHBIX




3ananue 16
ITpu 00yueHNM HEKOTOPOM MOJEIHM Ha TPEHHPOBOUHOM BBHIOOPKE M OLEHKE €€ KAauecTBa Ha TECTOBOM BHIOOPKE, MOJyYeHa GOJbInast
pas3HUIA MKy 3HAUCHUAMH METPHUK Ha TPEHHPOBOUYHOM M TECTOBOM BHIOOPKaX. O UeM 3TO MOKET FOBOPUTH?

a) Mogenp nepeobyueHa

b) PacnpesencHue qaHHBIX B TECTOBOM BBHIOOPKE CHIBHO OTIMYACTCS OT paclpeeeH s B TPEHUPOBOYHON

€) Momens HemoOOYIEeHA

d) Mozens uaeanTbHO HACTPOCHA

Bamanne 17
Data — pandas.DataFrame, pasmepom 20 na 20. Kakue u3 npeanoxeHHbIX KOMOHHALINIA HE BHI30BYT OLIHOKY?
a) Data.iloc[[1,4,5],0:3]
b) Data.iloc[[0,15], [1,5,-1]]
c) Data.iloc[[1,4:15],0:3]
d) Data[1:5,[1,6]]

3amanne 18
Kakwne cTpoku mo3BOJISIFOT 0TOOpaTh 5 MEepBEIX CTPOK AaradpaiiMa data (MHIEKCH OciIeqoBaTebHOCTE uncel oT 0 ¢ mrarom 1)
a) data.iloc[:5]
b) data.head(5)
c) data.loc[:5]
d) data.loc[:4]
e) data.tail(5)

3ananue 19

B xakux ciaydasx MOXKeT ObITh UCIIOJIb30BaHa CTyneHuYaras (pyHKIHs aKTUBAIUU?
a) OmnpenenuThb K CheT0OHBIM W HEChETOOHBIM OTHOCHTCS TPUO?
b) Omnpenenuts kK KakOMy U3 Tpex Ki1accoB (setosa, vercicolor, verginica) oTHOCHTCST HpHC?
€) Pasgenuth TEKCTHI HA HEUTpAIIbHbBIC, HETATUBHBIC M MOJOXKUTEIIbHBIC.
d) IIpexacka3zars pazmep 3apabOTHO# IUIATHI CIICIIMAUCTA 110 OMPE/CICHHBIM MapaMeTpaMm.
e) Pasgenuth M300paXkeHUs HA COJICPIKAIIUE U HE COJEPIKAIINE OTKPHITHI OTOHb.

3ananue 20
Kakoe 3HaueHHE MOXKET UMETh B3BEUICHHAS CyMMa BXOJIOB HEMpOHa (710 UCIIOJIb30BaHMS AKTUBAIIMOHHOMN (DyHKITHH)
a) [-11]
b) [0,1]
c) (-1.1)
d) (- oo,+ )

2.2. TunoBbIe 3aJaHUs 1JIsl OIIEHKN HABBIKOBOT0 00Pa30BaTeILHOI0 pe3yibTaTa

[TpoBepsiemblii 00pazoBaTeNbHBIN pPe3yJIbTaT:

KOI[ 1 HAUMCHOBAHUE WHJUKATOPA

O0pa3oBaTeNbHBIN pE3yNbTaT
JIOCTHKEHHSI KOMITCTEHIINT

OIIK-5.2: ucrons3yer MeTObI OO0yuaroLuiics yMmeeT:

HCKYCCTBEHHOTO MHTEJIJIEKTA arperupoBarh JlaHHbIe cpefcTBaMu Python; BBIMONHATE QUIBTPALMIO JaHHBIX CPEICTBAMHU
(MammHHOTO 00yUYeHHS) U Python; mactpanBaTh Bec HeilpOHHA; BEIOUPATH THIT KIACCH(PUKATOPA B 3aBUCHMOCTH OT
aHann3a OOJBIINX JaHHBIX AJIS MOCTABJICHHOH 3aj1a4yK; BU3yaln3upOBaTh JaHHbIE cpeAcTBaMu OubiImnorek pandas, seaborn,
peLIeHUs IPUKIAIHBIX 3a7a4 matplotlib; BermonHsTs MHOTOKITACCOBYIO Kiaccuukanuio metogamu 6ubnnorexu sklearn;

CTPOUTH JACPEBBA peIHeHI/Iﬁ 1 BBINOJHATH IO HUM INPEACKa3aHUC.

Baganue 21

Ortkpotite Jupter notebook, coznaiite ¢aiin lab2 <pama dpamunus>.ipyng (Hanpumep, lab2 tiuzhna.ipynb), noakarounte 6udanorexn
numpy u pandas 1 npourure nanHbe U3 ¢aitna StudentsPerformance.csv B naradgpeim sp.

[MoxyuuTe pacnpeneneHne YUCIOBBIX BEIMYHMH faTadpeiima sp UCTIoNb3ys 0a30Bble METOBI BU3yaln3aluu OuOnmnorexu pandas.
WNmmnoptupyiite 6ubnuorexy Seaborn. Mcnomnb3yst nHTEpdENC I MOJTOHKN PEerpecCHOHHBIX MOZIETIeH K YCIOBHBIM MOMHOXECTBAM
Ha0opa JaHHBIX BBIBEIUTE rpaiK yCIIeBaEMOCTH 10 MaTEMaTHKE M YTEHHIO C Pa3JIe/IeHUEM 0 TIOJTy.

3ananue 22

3arpy3ute Moaynu 6ubiaroTek numpay u matplotlib, a Taxke Moy 6ubimotexu Scikit-learn, HeoO6xoMUMBIE TSI pabOTHI C APEBOM
penrennii. U3 sklearn.datasets parpysure TectoBbiit Habop iris. M3yuure cTpyKTypy moiydeHHOro Habopa maHHBIX. B HabGope 150
9Kk3eMIUIpoB ("'cTpok" B MPHUBBIYHOW HAM TepPMHUHOIOTHH). KaknoMy 3K3eMIUIIpy COOTBETCTBYET HYETHIPE UMCIIOBBIX aTpHOyTa
(mMHA YamenrcTHKa B CM; IIMPHHA YalIeINCTHKA B CM; JUTMHA JIETIECTKA B CM; IIMPHHA JIETIeCTKa B ¢M) | Kiacc ('setosa’, 'versicolor',
'virginica'). T.e. maHHbIil HaOOp MO3BOJSIET PEUIMThH 3a7ady KJIACCU(PUKALMM, OTHECEHUs pacTeHHs "MpHUC" HCXOIM W3 IIMPHHBI
JIETIECTKOB, JUIMHBI YallleJIMCTHKA M T.A. K OJHOMY M3 Tpex KiaccoB. Cosnaiite nemoHcrpatuBHBIN Decision Tree wiaccuduxarop,
UCIIOJIb3Ysl OJHOMMEHHBIM Kiacc u3 Oubnmorekn sklearn m coxpanure ero B mepemeHHyio dt. Jns pasjeneHHss MHOXECTBA Ha




TECTOBOC M TPCHUPOBOYHOE HCHONB3YHTe Meron train_test split. OToOpasuTe moNy4eHHOE JEpPEBO peEIICHUH Trpaduyeckw,
ucnonb3yite meron plot_tree

3ananue 23

3arpy3ute JaHHbIE M3 BCTpoeHHOro Habopa load digits. [laHHble npeacTaBisiroT co0oit Habop u3 1797 pyKONMCHBIX M300paskeHUit
mudp pasmepamu § Ha 8. Kakmas xapTWHKa NpecTaBlieHa MacCHBOM U3 64 3HadeHWI mBeTa Ui KKIOH SUCHKH M300pakKeHUS.
OOyunTe HepeBO pemIeHUH W MONMy4YHTe IMpeacKa3aHHe Ha TECTOBOW BEIOOpKe. Busyammsmpyiite mpenckaszaHme, yKaKUTe TOYHOCTH
JUTSL TIOJTyYEHHOTO JIepeBa.

3amanne 24.

3arpy3uTe BCTPOCHHBIN Habop boston.

HaGop nannbix boston mpezacrasisier co0oi cioBaph ¢ kimodamu data, target, feature names u DESCR. Kitouy data coorBeTcTByeT
MacCHUB CITUCKOB:

{'data": array([[6.3200e-03, 1.8000e+01, 2.3100e+00, ..., 1.5300e+01, 3.9690e+02, 4.9800e+00], [2.7310e-02, 0.0000e+00,
7.0700e+00, ..., 1.7800e+01, 3.9690e+02, 9.1400e+00],

B xaxxnoit ctpouke 13 4nciaoBbIx 3HaueHuil. Bama 3agaua HaliTu onucanue kaxnaoro us Hux. Tak nepsoe 3HadeHue (6.3200e-03 unu
0.00632) 3T0 YpOBEHb MPECTYITHOCTH Ha TyITy HACEJCHUS.

IMocTpoiitTe nepeBo pemeHni, MpeACKa3bIBAIOIIEe CTOMMOCTD JKWIbs MO MMEoInMca AaHHBIM. OOparhTe BHHMaHHE, CTOMMOCTH
KITBS - BEJIMIMHA HENpephIBHAs, u AepeBo kiaccudukamun DecisionTreeClassifier Ham He momoiaér. J{ns npeacka3anus 3HAYCHUAS
esIeBoi (YyHKIMK HYKHO perpeccrnorHoe nepeBo DecisionTreeRegressor.

ITepebepute Bce AepeBbs HA JaHHBIX boston MO CIEIYIOMINM NapaMeTpam:

MaKcuUMallbHas TryOuHa - oT 2 10 15 ypoBHeit

MHUHHMaJIbHOE YMCII0 IPO0 JUIsl pa3aeneHus - ot 2 1o 10

MHUHHMaJIbHOE YUCIIo Ipo0 B jtucte - ot 1 1o 10

OTto0pasuTe Jydlire napamMerpsl U Jydiiee AepeBo.

3aganue 25.

3arpy3uTe BCTpOEHHBIH Habop boston.

Wzyante ocrampHbBIe aTpuOyTH Kiaccudukaropa. Cozmaiite momens RandomForestClassifier ¢ 15 mepeBbsMH W MaKCHMallbHOU
riryOMHO¥ paBHOH 5 ypoBHAM 1 qaHHEIX digits load().

OO0yunte noy4eHHyI0 Mozienb. BeimonauTe npeackaszanue. [TocunTaiite TOUHOCTH (Score) s jeca.

VKaXUTe TpPH CaMBIX BaXHBIX IIapaMeTpa Uil IEpPEBbEB pEIICHHH B CO3JaHHOM JIECy, HCIIONb3Ys, HAIpUMep, aTpHOyT
feature_importances_.

OIIK-5.2: Hcnonb3yer Metoasl | OOyyaroumuiics Biaajieer:

HCKYCCTBEHHOT'O UHTeIUIeKTa | HaBbIKaMM IIOCTPOEHHUS IepEBa PEIICHUIA.

(MaImHHOTO o0yueHust) u | HaBeikamu peanusanuu aqroputma ciydaiinoro jgeca (Random forest)
aHanu3a OONbIIMX MaHHBIX U1 | HaBbIkaMu HamMcaHHsi HEMPOHHBIX CETEM.

peLIeHNs IPUKIAIHBIX 3a7a4 HaBpikaMu 00y94eHHUST MOJEIH.

3ananue 26

3arpy3uTe gaHHbIe K3 BCTpoeHHOro Habopa load digits. CosmaiiTe KiIacCH(PHUKATOp, CO CIEAYIONIMMHU IIapamMeTpaMu JepeBa:
MaKcHMalibHas TIyOuHa - 5 ypoBHEH, MUHIMAILHOE YUCIIO OOBEKTOB B JIUCTE - 4.

Pa3penute mosydeHHbIE MaHHBIE HAa TPEHHUPOBOUYHBIM M TECTOBBIM HaOOpBI MaHHBIX, 75% u 25% coorBercTBeHHO. IIpenckaxure
KJIaCChI, K KOTOPBIM NPHUHAICKAT JAHHBIE N3 TECTOBON BHIOOPKH, COXpaHUTE pe3yibTaT NpeAcKa3aHnii B mepeMeHHyro predicted.

Bananue 27

3arpy3uTe BCTpOCHHEBIH Habop boston.

Habop manHBIX boston mpencraBuser co0oit cioBapb ¢ kitodamu data, target, feature names u DESCR. Kitouy data cooTBeTcTByeT
MacCCHB CITHCKOB:

Hcnone3ys anroput™ ciaydaiinsiii jgec (random forest) Coszmaiite mogens RandomForestClassifier ¢ 20 qepeBbsiMU U MakCHMAaJIbHOM
DIyOMHON paBHOW 5 ypoBHSAM aisi JaHHBIX. OOyunTe MONYYEHHYIO MOJENb. BeimonHuTe Tpenckazanue. llocuurtaiite TOYHOCTH
(score) nns neca

3ananue 28

Nmmnoprupyiire Habop nanubix Fashion MNIST (nanubie 6ubnuorexu Keras), cogepsxanruii 70 000 nzo0paskeHUi 3I€EMEHTOB OEXK b
B IPaJIalidsix Ceporo, B paspelueHnn 28x28 nukceneil.u npouture gaHHbIe/

Pa3nenute Habop Ha TPEHUPOBOYHBIH M TECTOBBIN B Iponopiuu 85/15.

Busyanuzupyiite nepBbie 1ecsiTh 0OBEKTOB U3 TPEHUPOBOYHOTO HAbOpa.

IocTpoiiTe HEMPOHHYIO CETh, COCTOSIIYIO U3 TPEX CIIOEB: BXOJHOIO, CKPBITOTO U BBIXOHOTO.

3ananue 29

Ckauaiite nannsie ¢ caita kugle (https://www.kaggle.com/c/dogs-vs-cats/data). [dust ckaurBaHus HEOOXOAMMO MPOMTH HPOLELYPY
peructpanmu. Pacmakyiite apXxuBblI train.zip u test.zip ¢ JaHHBIMHU B KaTaJore CO CBOMM IIPOESKTOM.

B kartanore train co3naiite nee nanku cat u dog. PaszHecuTe n3o0pakeHus U3 Karajora train o BHOBb CO3JJaHHBIM TankaMm. Ber MoxeT
cnenath 310 BpyuHyto (0 6ammoB) mwin nporpammuo (1 6amr) ucmosb3ys MeTobl s3bika Python. Bam monamobutes 6ubanoreka os u
METOJIBI CTPOK.

CrenepupyiiTe faTacera U3 M300paxkeHuii ucnonb3ys MeTon 6ubanoTeku keras ImageDataGenerator.




C nomosto merozna flow from_directory co3paiite reHepaTop JaHHBIX Ha OCHOBE N300paKEHHUI M3 KaTajora.

Hccnenyiite nmosrydeHHbIi reneparop. BeiBequre Ha skpaH, nu3yuure Gopmy.

[TpoBenure oOpaTHytO onepanyio. Busyanusupyiite nepsble MsTh 00bEKTOB U3 MOJIY4YEHHOTO HAOOpa JaHHBIX.

Pacmenure nmeromuecs 1aHHble Ha TpU Habopa (train,test,validation), m0o ncrnones3yiiTe NaHHBIC M3 apXuBa test, HOATOTOBUB MX
COOTBETCTBYIOIINM 00pa3oM.

CaMOCTOSITENBHO cO3AalTe 1 00yduTe HEMPOHHYIO CETh [UIS PAa3UUeHIs KOIIEeK U coOak (1o mpuMepy JadopaTopHOi 5, 9acTh 2).
JloGeiiTech TOYHOCTH MOJICIH Ha BaJMIAIIOHHOM BEIOOpKE He HIbKe 80%

3amaune 30

Peanmsyiite xmacc Neuron OCyIIeCTBITIOIIMH BBIONHEHHE GyHKIMH =X1*wl+x2*w2 +... +xnwn+b (1), Tme X — 3Ha4eHHs,
NOJIaHHBIE Ha BXOJ, W - Beca BXOJOB, a b - cMenienue. B xauecTBe QyHKIMM aKTHBALMK UCIIOIb3YHTE CUTMOMY. Y OEIUTECh, YTO
CO3JIaHHBIN BaMH HEHpOH padoTaeT. J{Jst ITOro caMoCTOsATENHHO 3aaliTe Beca M CMEILCHNUS, U 3HAYEHUsI BXO/IOB U IPOBEPHTE OTBET.
Co0bepure 13 HEHPOHOB MPOCTEHINYI0 UCKYCCTBEHHYIO CETh, COCTOSIIYIO U3 TPEX CJIOEB: BXOHOT'0, CKPHITOI'O M BBIXO/IHOTO.
CKpBITBIH CJI0H — 3TO JTI000H CIION MEXLy BXOAHBIM (TIEPBBIM) CJIOEM CETU U BBIXOJHBIM (TIocieTHUM). CKPBITHIX CJIIOEB MOXET OBITh
HECKOJIBbKO!

2.3. IlepeyeHb BONPOCOB /Jisl NOATOTOBKH 00y4alOIIUXCS K NPOMEKYTOUYHOM aTTecTAlMU

UckyccTBennslii unTeIieKT. OcHoBHBIE MoHTH U
MamuHHOe 00y4eHue.

I'my6Gokoe obydeHue.

OOydeHmne ¢ yunuTeneM U 0e3 YIUTes.

OcHOBHBIC IOHATHS aHAIN3a TaHHBIX. JlaHHBIE, MOJIENb, 00pabOTKa TaHHBIX.
Meto0mornuecKre MPUHIHITEI aHAIN3bI JaHHBIX.
Ienn, 3Tamnbl, METOIB! M TEXHUKN aHAJIN3a JAHHBIX.
dunpTpanys rpynnupoBKa U arperanus JaHHBIX.
Busyanuzanus qaHHbIX.

0. Busyanu3zaums naHsaeix B Phyton.

. Buzyanuzanus B Pandas.

12. bubnuoreku Seaborn u Matplotlib

13. Pemaromiue iepeBbsi: OCHOBHBIE TOHATHSI.

14. 3apmava xkIaccupUKaIIH.

15. [epeBss penrennii. OCHOBHBIE TapaMeTpPhI IepeBa.
16. JlepeBo perieHHi B 3312491 PETPECCHH.

17. Merox OnmKalIINX COCENE.

18. Konmemnmus ciy4aifHOTO Jeca.

19. Cnyuaiinast BEIOOpKa TPEHHPOBOYHBIX 00Pa3LIOB.
20. YcpenHeHue NpoOrHO30B.

21. TIpoGiema mepeoOydeHUsL.

22. Twunel ommboK: true negative, false positive.

23. Merpuku kayectBa mojenu: Precision, Recall, F1 score.
24. TectupoBanune ROC AUC.

25. HetipoHHbIE ceTH.

26. HckyccTBeHHBIE HEHPOHEHI.

27. DyHKIHMW aKTHBALUU HEHPOHA.

28. IlepuenTpoH.

29. OOyueHne HeWpoHA.

30. I'pagweHTHEBI CITyCK.

31. JlpoGsieHue mmiara mpu rpagueHTHOM CITyCKe.

32. CroxacTH4yecKui rpaJIneHTHBIH CITyCK.

33. Mero HAUCKOPEHINEro CIycKa.

34. HeiipoHHast ceTb.

35. OpHocrnoitHas MOJIENb.

36. CmepTouyHBIC HEHPOHHEIC CETH.

37. CBEpTOYHBIN CIIOH, CIION TTOABBIOOPKH, TTOTHOCBSI3HBIN CIIOH.
38. lleneBast QyHKIMS.

39. 3amaum pacro3HaBaHUS 00pPaA30B.

40. Knaccudukarus oObeKTOB.

41. Tlouck m300paxeHus Mo 00pasIry.

Boo~Nog~wNE

[EEN
[EEN




3. MeToauyeckne MaTepHaJibl, ONpeAe/soIue NPoLelyPy U KPUTEPHH OLCHHUBAHUSA
c¢(hopMHPOBAHHOCTH KOMIIETCHIMI NIPH NIPOBEACHUU NIPOMEKYTOYHOM aTTECTALUH

Kputepun ¢popMupoBaHusi 01leHOK 110 0TBETAM HA BONPOCHI, BHINOJHEHHIO TECTOBbIX 3a1aHUM

- OIICHKA «OTJIMYHO» BBICTABIICTCS OOYYaIOMIEMYCs, €CIIM KOJHMYECTBO MPABHIBHBIX OTBETOB Ha
Borpochl coctarisieT 100 — 90 % ot oOmiero o6bEMa 3a1aHHBIX BOIIPOCOB;

- OIIEHKAa «XOPOILNO0» BBICTABISCTCA OOYYArOMIEeMyCsl, €CJIM KOJUYECTBO MPABHIBHBIX OTBETOB Ha
Bompochkl — 89 — 76 % ot obmiero o6bEMa 3aJaHHBIX BOITPOCOB;

- OLICHKAa «Y/IOBJIETBOPHUTEJIBHO» BBICTABIACTCS OOYYAIOMIEMYCs, €CIH KOJMYECTBO IPABUIHHBIX
OTBETOB Ha TECTOBBIE BONPOCH —/5—60 % oT 0011ero o0bEMa 3aJaHHBIX BOIPOCOB,

- OIICHKA «HEY/OBJIETBOPHUTEIBHO» BBICTABISACTCS OOYJArOMIEMYCs, €CIM KOJUYECTBO IMPABUIHHBIX
oTBeTOB — MeHee 60 % oT 001Iero o0bEMa 3aJaHHBIX BOIIPOCOB.

Kpurtepun ¢ppopmupoBaHusi 01eHOK 10 pe3yJIbTaTaM BBINOJHEHHUS 3aJaHUil

«OTIAHYHO» — CTaBUTCS 32 pPadOTY, BHIIIOJIHEHHYIO OJHOCTHIO 0€3 OIIMOOK U HEAOYETOB.

«Xopouio» — cTaBuTCA 32 paboTy, BHIMOJIHEHHYIO MOJHOCTBIO, HO MPU HAJIMYKWK B Hel He OoJiee OIHOM
Herpy0oi oIMOKHN U OIHOTO HeloueTa, He 0oJiee TPeX HEeJ0UETOB.

«Y10BJIETBOPHUTEIBLHO» — CTABUTCS 32 pabOTy, €CiIi 00yJarONUICs IPABIILHO BBITOJIHUAI HE MeHee 2/3
Bcell pabOThI WM JOMYCTHI He Oojiee oqHON rpyOoil OmMOKM U IByX HEJOYETOB, HE Oosee ogHON rpy0oil u
OJIHOM Herpy0Ool omnOKH, He OoJiee TpeX HErpyObIX OIIMOOK, OAHON HErpyOol OIKMOKY U IBYX HEJJOUETOB.

«HeynoB/1eTBOPUTEJIBLHO» — CTABUTCSA 32 padOTy, €CIIM YHUCIIO OMIUOOK U HEJOUETOB MPEBBICUIIO HOPMY
IUIsL OLIEHKH «yJIOBJIETBOPUTEIHHOY» WJIH MTPABUIHHO BBHIITOJHEHO MeHee 2/3 Bceil paboThl.

Buowt owubox:

- 2pyOvle OwWUOKU: He3HAHUe OCHOBHbIX NOHAMUU, NPABUI, HOPM, HE3HAHUEe NPUEeMO8 peueHus: 3a0au,
OWUOKU, NOKA3bIBAIOWUE HENPABUILHOE NOHUMAHUE YCII08USL NPEON0NHCEHHO20 3A0AHUS.

- HecpyOvle OWUOKU: HEMOUYHOCMU HOPMYIUPOBOK, ONPeOeNeHUll, HePaAYUOHAIbHBIL BblOOp X00a
peuierus.

- Hedouemvl. HEPAYUOHANbHbIE NPUEeMbl BbINOJIHEHUs 3A0aHUsl;, OMOeNbHble NOZPEUHOCU 8
dopmynuposxe 6b180008,; HebpedCHOe 8bINOIHEHUE 3A0AHUS.

Kpurepun ¢popmupoBaHus OLIEHOK 110 324eTy

«3a4TeHO0» — CTYJEHT IEMOHCTPUPYET 3HAHNE OCHOBHBIX Pa3J€JIOB IPOIPaMMBbI H3y4aeMOro Kypca: ero
0a30BBIX MOHATUH M (QYHIAMEHTAJIBHBIX HpOoOJieM; MpHOOpen HEOOXOAMMbBIE YMEHHUS M HaBBIKH, OCBOWI
BOINPOCHI MPAKTHYECKOTO MPUMEHEHHUS MTOJTyUYEHHbBIX 3HaHUH, HE TOMyCTHI (PaKTHUECKUX OIIMOOK IpU OTBETE,
JOCTaTOYHO IOCJIEAOBAaTEIbHO M JIOTMYHO H3JIaraeT TEOPEeTHYECKUH MaTepual, JOIyCKas JIMIIb
HE3HAYUTENIbHbIE HapYLIEHUS I10CIIEI0BATEIbHOCTH U3JI0KEHNS U HEKOTOPHIE HETOUHOCTH.

«He 3auTeHo0» — BhICTABISETCS B TOM Cily4ae, KOrja CTYAEHT AEMOHCTpUpPYET (hparMeHTapHble 3HAHUSA
OCHOBHBIX Pa3JIeJIOB MPOTrPaMMBbl H3y4aeMOro Kypca: ero 6a3oBbIX NOHATUH U (PyHIaMEHTaIbHBIX IpoOiIeM. Y
9K3aMEHYEMOTr0 €J1a00 BbIpa)KE€Ha CIIOCOOHOCTh K CAMOCTOATEIBHOMY aHATUTUYECKOMY MBIIUIEHUIO, HIMEIOTCS
3aTpyAHEHUS B U3JI0KEHUU MaTepuaia, OTCyTCTBYIOT HEOOXOMMbIEe YMEHHS W HaBBIKH, JOMYIIEHbI IpyOble
OIMOKM M HE3HaHWE TEPMHUHOJOTHH, OTKa3 OTBEYaTh Ha JONOJHUTENbHBIE BOIPOCHI, 3HAHHWE KOTOPBIX
HE00XO0IMMO JJIs IOTYYEHUs TOT0XKUTEIbHON OLIEHKH.



